Pathogenetic mechanisms of nephrotoxicity: insights into cyclosporine nephrotoxicity.
Drugs may produce acute renal failure by prerenal, intrarenal and obstructive (postrenal) mechanisms. Prerenal processes usually develop from an imbalance of the normal counterbalancing vasoconstrictor and vasodilatory substances regulating RBF, resulting in a predominant vasoconstrictive state. Intrarenal processes develop from toxic renal tubule epithelial cell injury. The pathogenesis of renal cell injury is a complex interplay among derangements in subcellular membrane functions and mediators of injurious processes. Plasma and subcellular membrane injury and resulting membrane dysfunction appear most important. Cyclosporine has the ability to interact with renal tubular cell membranes in a relatively specific manner and at low concentrations. Despite this interaction, the acute declines in renal excretory function produced by cyclosporine is due predominantly to functional declines in RBF rather than structural derangements in renal tubular cell integrity. Cyclosporine-induced acute renal failure, thus, appears to be due predominantly to prerenal, rather than intrarenal, processes in the experimental animal. Cyclosporine does, however, possess a limited toxic potential to injure renal cortical cells, so that a chronic tubulointerstitial nephropathy may develop with long-term use of this immunosuppressive agent.